Effect of interleukin 1beta on the HPA axis in H1-receptor knockout mice.
Circulating cytokines such as interleukin-1 (IL-1), and tumor necrosis factor-alpha as well as lipopolysaccharide (LPS) are potent ACTH secretagogues, acting via stimulation of corticotropin-releasing hormone (CRH) and vasopressinergic neurons in the paraventricular nucleus of the hypothalamus (PVN). Histamine (HA) has been shown to stimulate ACTH secretion in rats, an effect in part mediated by CRH and arginine vasopressin (AVP). We have previously shown that inhibition of neuronal HA synthesis or central blockade of H(1) receptors (H(1)R) decreased the ACTH response to LPS in male rats. To further elucidate the role of neuronal HA in cytokine-induced activation of the HPA axis, we compared the effect of H(1)R knockout on IL-1beta-induced ACTH secretion in adult male mice. In H(1)R knockout mice, ACTH secretion increased from basal levels of 261 to 492 pmol/l in response to IL-1beta whereas the cytokine-induced ACTH secretion increased from 140 to 406 pmol/l in wild-type mice. Plasma corticosterone (CORT) rose from basal levels of 99 to 831 nmol/l in knockout mice upon IL-1beta stimulation, whereas in wild-type mice CORT levels rose from 112 to 841 nmol/l. There was no significant difference in IL-1beta-stimulated plasma ACTH or CORT levels between wild-type and knockout mice. Furthermore, there was no significant difference in basal or IL-1beta-stimulated hypothalamic levels of histamine and tele-methyl-histamine between wild-type and knockout mice. HDC gene expression was significantly lower in knockout mice than in wild-type mice both under basal and IL-1beta-stimulated conditions, while there were no significant differences in CRH gene expression in the PVN in knockout mice under basal and IL-1beta-stimulated conditions. Increased basal expression of AVP in the PVN of knockout mice was observed in this study compared to wild-type mice. We conclude that the lack of the gene for histamine H(1)R does not seem to be crucial for the ACTH and CORT response to IL-1beta, either due to possible functional compensation in the H(1)R knockout mouse or due to activation of pathways other than the neuronal histaminergic system.